Exploring DNA topoisomerase I inhibition by the benzo[c]phenanthridines fagaronine and ethoxidine using steered molecular dynamics.
The benzo[c]phenanthridines (BCPs) are a group of compounds that are believed to express their antitumor activity through the inhibition of topoisomerase I. The enzyme is crucial to cell cycle division and progression, and regulates the equilibrium between relaxed and supercoiled DNA that occurs during DNA replication. Over the years, we have prepared a number of BCPs and employed a number of biophysical techniques to explore their mechanism of action and improve their activity against this particular enzyme. The naturally occurring alkaloid fagaronine 1 and the synthetic compound ethoxidine 3 are two of the most active compounds, although their inhibitory mechanisms are different, being a poison and suppressor, respectively. We have modified the approach of steered molecular dynamics to create a torque on the intercalator to comprehensively sample the DNA binding site, and using topoisomerase I crystal structures, have proposed a model to explain the different mechanisms of action for these two BCP compounds.